Cathepsin K deficiency aggravates lung injury in hyperoxia-exposed newborn mice.
Cathepsin K (CatK) is a potent collagenase and elastase and may be involved in the development of neonatal bronchopulmonary dysplasia. The authors evaluated the effects of CatK deletion on neonatal lung development and response to prolonged hyperoxic challenge. CatK deficiency resulted in thinner alveolar walls than wild-type littermates on postnatal day (PN) 7. However, no morphological difference could be detected between CatK-deficient and control groups on PN 14. Exposure to 90% oxygen for 7 days after birth caused intensive CatK expression in the bronchial epithelium and alveolar macrophages of wild-type mice. Hyperoxia caused fatal respiratory distress in both groups of mice. However, whereas ∼20% of wild-type mice survived for 2 weeks in hyperoxia, all CatK-deficient mice died within the first 9 postnatal days. Hyperoxia-exposed lungs of CatK-deficient mice contained high number of macrophages and multinucleated giant cells and had increased content of reduced glutathione, indicating intensified pulmonary oxidative stress. These results suggest that CatK is involved in pulmonary development and it may be an important host-defence protease in the oxygen-stressed newborn lung.